CD4+ CD8+ thymocytes are preferentially induced to die following CD45 cross-linking, through a novel apoptotic pathway.
Ligation of the protein tyrosine phosphatase CD45 on both mature and immature T cells modulates the amplitude of TCR-mediated signals. In this work, we have evaluated the consequences of CD45 ligation on immature T cells, in the absence of TCR engagement. Cross-linking of CD45 on thymocytes by mAbs led to the induction of cellular death, characterized by a reduction in mitochondrial membrane potential (delta psi(m)), production of reactive oxygen species, loss in membrane asymmetry, exposure of phosphatidylserine residues, and incorporation of vital dyes. In sharp contrast to most stimuli causing thymocyte death, CD45 cross-linking did not lead to DNA degradation. Cell death was not blocked by Bcl-2 overexpression or treatment with caspase inhibitor. However, death was inhibited by the addition of scavengers of reactive oxygen species. We also established that susceptibility to CD45-mediated death is acquired during the transition of early CD4- CD8- TCR- T cell precursors into CD4+ CD8+ TCR- thymocytes and is increased with further acquisition of surface TCR on these cells. Moreover, mature thymocytes were much less sensitive to CD45 cross-linking than CD4+ CD8+ cells. We propose that during T cell development, CD45 ligation could induce the death of those immature thymocytes that do not fulfill the requirements for positive selection.